Ribosome affinity and the prolonged molecular postantibiotic effect of cethromycin (ABT-773) in Haemophilus influenzae.
Cethromycin (ABT-773) is a new ketolide currently in clinical trials, for treatment of community acquired respiratory tract infections. The drug is active in vitro and in vivo against Haemophilus influenzae. In this study, the mechanism of action of cethromycin was investigated in H. influenzae. The drug effect was studied using in vitro transcription-translation and whole cell amino acid incorporation. Both cethromycin and erythromycin inhibit protein synthesis with similar potencies; cethromycin, however, had a prolonged molecular postantibiotic effect (PAE) compared with erythromycin which was consistent with previously reported microbiological data. Ribosome binding assay using ribosomes isolated from H. influenzae NP200 revealed that the ribosome binding affinity of cethromycin was more than 20-fold tighter than that of erythromycin. Studies of binding kinetics showed that the tight binding of cethromycin mainly contributed to the 20-fold slower dissociation from cells. Further studies showed cethromycin had a four-fold faster drug accumulation rate than erythromycin. Therefore, the tight binding of cethromycin with ribosomes likely contributed to the faster drug accumulation, slower dissociation from cells and prolonged molecular PAE of cethromycin for H. influenzae.